
517

Final formatted article © Institute of Entomology, Biology Centre, Czech Academy of Sciences, České Budějovice.
An Open Access article distributed under the Creative Commons (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

EUROPEAN JOURNAL OF ENTOMOLOGYEUROPEAN JOURNAL OF ENTOMOLOGY
ISSN (online): 1802-8829
http://www.eje.cz

gence in the Maghreb and sub-Saharan region prior to the 
spring migration north (Talavera & Vila, 2016; Stefanescu 
et al., 2017) and of a migration south in autumn across the 
Sahara based on the composition of stable hydrogen iso-
topes in their wings (Stefanescu et al., 2016).

The Red Admiral, Vanessa atalanta, is a well-known mi-
grant species in the United States (Opler & Krizek, 1984; 
Bitzer, 2016) and Europe (Yela, 1984; Benvenuti et al., 
1996; Stefanescu, 2001; Mikkola, 2003). In the Palearctic, 
this species migrates between the Mediterranean area and 
Scandinavia, north during spring to reproduce and south 
in autumn to overwinter (Mikkola, 2003; Brattström et al., 
2008; Lundmark, 2010; Bitzer, 2016). Evidence for the 
northward migratory movement of Red Admirals is report-
ed in many countries including Italy, Spain, Great Britain 
and Scandinavia (see Brattström et al., 2008 and references 
therein). Evidence of a southern migration is reported in 
Scandinavia (see Brattström et al., 2008 and references 
therein; Hansen, 2011), central Europe (e.g. Marco Thoma, 
pers. comm.; Roer, 1991), Italy (Benvenuti et al., 1996) 
and Spain (Stefanescu, 2001). In addition, some fi eld stud-
ies report the direction in which most individuals fl y during 
active migration in open areas (Benvenuti et al., 1996; see 
Bitzer, 2016 for a similar study in North America).
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Abstract. Many studies report the migratory status of Vanessa atalanta in the Palearctic. Available evidence indicates that this 
species migrates north in spring to reproduce and south in autumn to reproduce in the Mediterranean area. However, little is known 
about the year-round phenology and their overwintering in southern regions. Here, I present data on the year-round phenology of 
adult V. atalanta recorded during a three year period (2014–2016) at 5 lowland sites (< 80 m a.s.l.) near the coast close to Cádiz 
(southern Spain). Overall, a total of 826 imagoes were recorded along 1499.3 km of Butterfl y Monitoring Scheme (BMS) transects. 
Abundance was 0.55 butterfl ies/km (data for all sites and years pooled) and varied greatly among sites and years. Coinciding with 
the migratory status, imagoes were recorded from September to June each year and the year-round abundance showed a typical 
bimodal distribution with two peaks of abundance, one in late winter (February) and another in autumn (November). Abundance 
was higher in spring (0.87 butterfl ies/km) than in autumn (0.60 butterfl ies/km). The emergence of a local generation in late winter 
was also recorded. My results agree with the migratory phenology of this species in the Palearctic and support the year round 
phenology data reported by Stefanescu (2001).

INTRODUCTION

Large numbers of many species of butterfl ies undertake 
seasonal movements each year, which are considered to 
be true migrations. Unlike the two-way migrations often 
considered to be typical of vertebrates, individual insects 
do not make a round-trip that brings them back to the area 
from which they departed. Instead, individuals of differ-
ent generations take part in a multi-generational migratory 
movement (i.e. the offspring of a generation continues 
the migration trip for breeding purposes or to reach their 
wintering sites, e.g., Williams, 1930, 1957; Holland et al., 
2006; Chapman & Drake, 2010).

Among butterfl ies, the Monarch butterfl y (Danaus plex-
ippus) and several species of the family Nymphalidae are 
known to undertake large distance migratory movements 
towards the north in spring and the south in autumn, both 
in North America (United States of America and Canada) 
and Europe (e.g. Abbot, 1951; Urquhart & Urquhart, 1977; 
Opler & Krizek, 1984; Stefanescu, 2001; Holland et al., 
2006; Dingle & Drake, 2007; Stefanescu et al., 2007; 
Chapman & Drake, 2010; Bitzer, 2016). For Vanessa car-
dui, a number of interesting fi eld studies provide new in-
sights into the long distance migration between Africa and 
Europe and provide evidence of breeding and mass emer-
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time, ambient temperature, cloud cover (on a scale of 0 to 8) and 
wind speed (using 0–5 on the Beaufort scale) were noted fi rst at 
the beginning and then at the end of the transect (cf. Van Swaay et 
al., 2012). Counts were made between 10:00 and 19:00 local time 
on days with no rain and an ambient temperature > 13°C. For this 
study, it was not necessary to capture any specimens. When nec-
essary, 10 × 40 Zeiss binoculars were used to identify individual 
butterfl ies at a distance.

Study sites
The year-round BMS butterfl y counts were carried out at 5 

study plots located around Cádiz Bay (Cádiz, southern Spain). 
All were located at low altitudes (< 80 m a.s.l., distance between 
sites < 25 km) near the coast of the Atlantic Ocean (Fig. 1). The 
climate in the area is typically Mediterranean with hot summers 
and mild winters. Rainfall during the winter and summer is ex-
tremely low. However, due to the low altitude and the proximity 
to the sea both winter and summer temperatures are less extreme 
than is typical for this climate. Technically, the climate is defi ned 
as “Mediterráneo submarítimo” (or sea-infl uenced Mediterranean 
climate, cf. Font Tullot, 1983). 

At each study plot, transects (570 m – 2.6 km in distance) were 
established that passed through sites where this butterfl y oc-
curred. Following the BMS methodology, each transect was di-
vided into 2–8 sections (200 m – 800 m each). The characteristics 
of the plots and the period over which the fi eld work was carried 
out were as follows (Fig. 1):

1. Jerez (Jerez de la Frontera, Cádiz, 36.689009, –6.150112). 
This study area was located in the gardens of ZooBotánico Jerez, 
a zoological park (6.5 ha in size) located in the west of the city 
of Jerez. The whole area was covered by dense vegetation com-
posed of more than 400 species of plants (including trees, palms 
and bushes). Some trees were remarkably old (> 25 m tall and 
> 150 years old). The animal enclosures were surrounded by 

While these studies examine the migratory status of Red 
Admirals in the Palearctic, little is known about the year-
round phenology of this species in southern sites around the 
Mediterranean Basin (but see Stefanescu, 2001). Available 
evidence indicates that Vanessa atalanta reproduces during 
autumn and overwinters (either as an imago or immatures) 
in the Mediterranean area (e.g. Stefanescu, 2001; Mikkola, 
2003; Brattström et al., 2008 and references therein; Lund-
mark, 2010). Stefanescu (2001) provides clear year-round 
phenology data for Vanessa atalanta at several lowland 
sites in Catalonia (NE Spain). This author reports the ar-
rival of northern migrants in autumn, the reproduction of 
the species in winter and the migration of newly emerged 
imagoes to northern latitudes in spring. Here, I analyze the 
year-round phenology of Red Admiral imagoes counted at 
several lowland sites close to Cádiz (southern Spain) dur-
ing a 3 year period. The aims of this study are as follows: 
(1) to determine the year-round phenology of imagoes in 
the area, (2) based on the seasonal abundance of imagoes 
and determine the dates when migration might occur and 
(3) compare the abundance of butterfl ies by year and site. 

According to the year-round migratory pattern suggest-
ed above, two peaks of abundance (coinciding with the 
northward migration in spring and southward migration 
in autumn) should occur. In addition, a similar pattern is 
expected year after year in winter at different local sites 
within the same area. The location of the study area, at the 
southern tip of Western Europe close to N Africa, is im-
portant for the understanding of the migratory strategy of 
this and other species of butterfl ies. To my knowledge, this 
is the fi rst time that these aspects have been studied at a 
Mediterranean site in southern Spain.

MATERIALS AND METHODS
The species 

In the Palearctic, Vanessa atalanta migrates each year from 
central and northern Europe to overwinter in the Mediterranean 
area (S Europe and N Africa, see introduction for references). 
Stefanescu (2001) reports that migrant Vanessa atalanta arrive 
in October and early November and reproduce when there is the 
greatest availability of Urtica dioica, its principal host plant in the 
study area. A new generation emerges late in winter that migrates 
northward to reproduce. This author also suggests that this spe-
cies might migrate at high altitudes as this species occurs at high 
altitudes within the Mediterranean area during spring and sum-
mer. The reproductive behaviour of Vanessa atalanta imagoes is 
very conspicuous because males are territorial and defend certain 
patches against other intruding males while systematically court-
ing females. Reproductive males exhibit a characteristic behav-
iour called “hill-topping” (cf. Bitzer, 1995; Bitzer & Shaw, 1979; 
Stefanescu, 2001) while defending such patches. In addition, the 
larvae of this species are easily recognizable by their habit of 
wrapping themselves in nettle leaves (Stefanescu, 2001). 

Butterfl y counts 
Standard transect counts (Butterfl y Monitoring Scheme, van 

Swaay et al., 2012) were used to record adult abundance. The 
transect method used in the BMS was used to record the number 
of butterfl ies seen by the observer in a volume of space (5 m in 
width or 2.5 m on both sides; 5 m in height and 5 m in front of 
the observer) while walking slowly along the transect. The local 

Fig. 1. Maps showing the locations of the study areas where BMS 
butterfl y counts were carried out. Study plots were located in Cádiz 
(S Spain) at Jerez (site A), San Fernando (site B – Punta del Bo-
querón, C – Jardín Botánico de San Fernando, D – Camposoto) 
and El Marquesado (E – Huerto Animado).



519

Cuadrado, Eur. J. Entomol. 114: 517–525, 2017 doi: 10.14411/eje.2017.066

trees, bushes and herbaceous plants where the butterfl ies were 
recorded. The whole area was surrounded by roads and buildings. 
To perform the BMS censuses, a 2 km transect was established 
and divided into 8 sections (200 m to 350 m each). Field work 
was carried out on 1–7 days per week. Routine butterfl y counts 
started in 2011. From 2011 to 2013, the whole area was searched 
for butterfl ies once a day following different daily routines dur-
ing which there were no restrictions on either transect width or 
maximum height. Standard BMS censuses (see above), were car-
ried out from January 2014 to December 2016. The total distance 
covered in the BMS censuses was 954 km (290 in 2014, 310 in 
2915 and 354 in 2016).

2. Punta del Boquerón (Parque Natural Bahía de Cádiz, 
36.407491, –6.218390, San Fernando, Cádiz). This study area 
is a nature reserve located on the sea shore, 4 km south of the 
city of San Fernando. The study plot was a sandy spit totally sur-
rounded by water (the Atlantic Ocean and the marsh area around 
“Caño Sancti Petri”). There are no roads or buildings in this area. 
The vegetation in the dune area is composed of shrubs of Retama 
monosperma (L.) Boiss. and typical sandy soil herbaceous plants 
(e.g. Malcolmia littorea L. R.Br., Echium gaditanum Boiss., 
Anthemis maritima L., Lotus creticus L.). The vegetation in the 
marsh area is composed of salt-adapted plants (e.g. Limoniastrum 
monopetalum L. Boiss., Arthrocnemum macrostachyum Moric. 
Moris, Inula crithmoides L., Suaeda vera Forssk. ex J.F. Gmel, 
Limonium algarvense Erben, Sarcocornia perennis Mill. A.J. 
Scott). The transect (2.6 km in length) was linear and divided into 
6 (300–800 m) sections that extended in a NW–SE direction, par-
allel to the seashore. BMS censuses were carried out at least twice 
a month, from June 2014 to December 2016. The total distance 
covered in the BMS censuses was 309.4 km (23.4 in 2014, 88.4 
km in 2015 and 197.6 in 2016).

3. Jardín Botánico de San Fernando (San Fernando, Cádiz, 
36.472522, –6.201534). This study area is a typical botanical 
garden (1.2 ha in size) situated in the western part of the city of 
San Fernando. The vegetation is composed of large trees, bushes 
and herbaceous plants distributed in a mosaic-like fashion (i.e., 
plants were arranged in a geometric pattern). The entire area is 
surrounded by roads and buildings. To carry out the BMS cen-
suses, a 0.97 km transect was established and divided into 6 sec-
tions (between 100 and 200 m each). BMS censuses were carried 
out at least once a month from July 2014 to December 2016. The 

total distance covered in the BMS censuses was 102.2 km (9.3 in 
2014, 26.5 in 2015 and 66.4 in 2016).

4. Camposoto (San Fernando, Cádiz, 36.441724, –6.2265352). 
This study plot (2.2 ha) is a rural track named “Sendero Salina 
Tres Amigos” in Parque Natural Bahía de Cádiz, 3 km south of 
the city of San Fernando. The track was located on the border 
of a large area of marsh. The vegetation in the area was char-
acterized by bushes of Retama monosperma, isolated large trees 
(mostly Eucalyptus spp.) and exotic species of bushes, such as, 
Myoporum spp. G. Forst., Opuntia dillenii (Ker Gawl.) Haw., and 
Galenia secunda (L.f.) Sond. etc. The transect was linear (length 
= 0.72 km) and divided into 4 sections (between 130 and 230 
m each). Field work was carried out at least once a week from 
November 2015 to December 2016. The total distance covered in 
the BMS censuses was 109.3 km (10 in 2015 and 99.3 in 2016). 

5. Huerto-Animado (El Marquesado, Cádiz, 36.443999, 
–6.121109). This is a low-intensity organically cultivated area 
composed of fruiting trees and orchards combined with seasonal 
vegetables in a typical heterogeneous mosaic-like landscape. The 
density of buildings in this area is very low. The study plot (1.7 
ha in size) included a small area of organically produced seasonal 
vegetables (tomatoes, beans, potatoes, cucumbers, watermelons, 
etc.) and isolated fruiting trees (Prunus dulcis (Mill.) D.A. Webb, 
Ficus carica L., Olea europaea L. etc.). The transect (length = 
0.57 km) was divided into 4 sections that passed through different 
crops in the area. Field work was carried out 1–4 times per month 
from July 2014 to December 2015. There was no fi eld work in 
2016 due to a change in the plot use decided by the owner. The 
total distance covered in the BMS censuses was 24.4 km (9.5 in 
2014 and 14.9 in 2015).

Data analysis 
For each site, the numbers of butterfl ies recorded during BMS 

censuses and the distances walked per month were pooled. Ima-
goes recorded during fi eld work included both males defending 
territories (with hilltopping behaviour, see above) and imagoes 
of both sexes moving and feeding among fl owers. An abundance 
index based on the number of butterfl ies recorded per kilometer 
and month was then calculated (Appendix 1). The total distance 
walked in BMS censuses was 1499.3 km: 954 at Jerez, 309.4 at 
Punta del Boquerón, 102.2 at Jardín Botánico de San Fernando, 
109.3 at Camposoto and 24.4 at Huerto-Animado.

Table 1. Abundance index in terms of the number of Vanessa atalanta/km recorded from 2014 to 2016 at the different sites studied. Two 
periods when the abundance was recorded were spring (from 1 January to 31 May) and autumn (from 1 September to 31 December). 
BMS methodology was used to count the butterfl ies at all sites.

Year
Spring Autumn

km N Abundance km N Abundance
Jerez 2014 140.0 142 1.01 90.0 117 1.30
Jerez 2015 110.0 82 0.74 118.0 53 0.44
Jerez 2016 144.0 203 1.40 128.0 82 0.64
Punta del Boquerón 2014 – – – 10.4 1 0.09
Punta del Boquerón 2015 23.4 4 0.17 44.2 4 0.09
Punta del Boquerón 2016 62.4 8 0.12 80.6 22 0.27
Jardín Botánico de SF 2014 – – – 5.5 1 0.18
Jardín Botánico de SF 2015 7.4 3 0.40 12.4 1 0.08
Jardín Botánico de SF 2016 23.1 10 0.43 23.1 11 0.47
Camposoto 2015 – – – 10.0 8 0.80
Camposoto 2016 41.7 26 0.62 33.2 17 0.51
Huerto Animado 2014 – – – 3.8 8 2.10
Huerto Animado 2015 3.1 7 2.25 6.8 2 0.29
All sites 2014 140.0 142 1.01 109.7 127 1.15

2015 143.9 96 0.66 191.4 68 0.35
2016 271.2 247 0.91 241.8 132 0.54

Data pooled 555.1 485 0.87 542.9 327 0.60
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RESULTS

Year-round phenology 
A total of 826 Red Admiral imagoes (or 0.51 butterfl ies/

km) were recorded during the BMS censuses (see Table 
1, data for all years and sites pooled). The year-round 
abundance based on the number of butterfl ies recorded 
(Fig. 2) has a typical bimodal distribution with two well-
defi ned periods when the species was more abundant: one 
in late winter (up to February) and another in autumn (up 
to November). Thus, according to their migratory status, 
Red Admirals arrived to the area in September–October 
reaching their maximum abundance in November. The 
numbers decreased greatly during the mid-winter months 
(December and January) and reached a new maximum in 
late winter (February) after the emergence of a new genera-
tion. From March onwards, the number of Red Admirals 
steadily decreased, probably due to them migrating north, 

Fig. 2. Monthly distribution of the abundance of Vanessa atalanta 
recorded during fi eld work. Abundance is the number of butterfl ies 
recorded per km and month based on the BMS (Butterfl y Monitor-
ing Scheme, cf. Van Swaay et al., 2012). Data for fi ve study sites 
(see methods) and three years (2014–2016) were pooled for the 
calculations. Overall, the total number of butterfl ies recorded was 
826 along 1499.3 km (or 0.55 butterfl ies/km).

Fig. 3. Monthly distribution of the abundance of Vanessa atalanta recorded at the Jerez site from 2011 to 2016. Abundance is the percent-
age of the yearly total of individuals that was recorded in each month. The total number of butterfl ies recorded per year was included. The 
BMS procedure for counting butterfl ies was used between 2014 and 2016. From 2011 to 2013, the whole area was searched for butterfl ies 
with no width or height restrictions on the dimensions of the transect (see Methods).
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with none present during the summer months (July and Au-
gust, Fig. 2). 

The residence period of Red Admirals was accurately 
recorded at the Jerez site each year between 2011 and 
2016 (Fig. 3). In Jerez, Red Admirals were recorded from 
20.ix.2011 to 8.vi.2012, from 15.ix.2012 to 19.vi.2013, 
from 7.x.2013 to 27.vi.2014, from 22.ix.2014 to 28.v.2015, 
from 13.ix.2015 to 20.vi.2016 and fi nally, from 29.ix to 
31.xii.2016. Remarkably, this species showed the same bi-
modal distribution year after year at the Jerez site and was 
absent during the summer months (July and August) with 
one exception: one imago was recorded on 24.vii.2014, but 
not along one of the BMS transects (Fig. 3).

Variation in abundance among sites
The number of butterfl ies and their abundance index 

varied greatly from site to site: 693 at Jerez (or 0.73 but-
terfl ies/km), 39 at Punta del Boquerón (or 0.13), 17 at 
Huerto-Animado (or 0.70), 26 at Jardín Botánico de San 
Fernando (or 0.25) and 51 at Camposoto (or 0.47). Howev-
er, remarkably the year-round distribution was very similar 
at all the sites studied, with higher numbers in spring than 
in the autumn and the complete absence of this species in 
summer (Fig. 4).

Variation in the abundance within and between 
years 

Here the abundance of Red Admirals in two different pe-
riods was compared as follows: spring (data from 1 Janu-

ary to 30 June pooled) and autumn (data from 1 September 
to 31 December pooled). The abundance of Red Admirals 
varied depending on the year and site (Table 1). As expect-
ed, the abundance of Red Admirals was higher in spring 
(0.87 butterfl ies/km) than in autumn (0.60 butterfl ies/km). 
Similarly, the abundance of butterfl ies was higher in late 
winter (after the emergence of a new winter generation) 
than in autumn (the arrival of migrant Red Admirals from 
northern latitudes (Fig. 2). In addition, the abundance was 
also higher in 2014 than in 2015 or 2016 (Table 1).

DISCUSSION

Year-round phenology of migrant Red Admirals
The year-round phenology of Red Admirals recorded in 

this study agrees with the migratory status (with northern 
movement to reproduce in spring and southern movements 
in autumn to reproduce in winter) indicated by many stud-
ies carried out in the Palearctic area (e.g. Stefanescu, 2001; 
Mikkola, 2003;  Brattström et al., 2008; Lundmark, 2010; 
see also Bitzer, 2016 and references therein for a similar 
pattern recorded in the Nearctic). In the study area, the 
peaks of abundance recorded coincide with the progres-
sive arrival of migrant butterfl ies in autumn (from Sep-
tember to November), a lower number of imagoes in the 
mid-winter months (December–January) and a new peak 
in abundance due to the emergence of a new generation in 
late winter (February–March). Furthermore, the number of 
imagoes steadily decreased from March to June indicating 

Fig. 4. Monthly distribution of the abundance of Vanessa atalanta recorded during fi eld work at each site. Abundance is the number of 
butterfl ies recorded per km and month according to the BMS (Butterfl y Monitoring Scheme, cf. Van Swaay et al., 2012). At each site, data 
for three years (2014–2016) were pooled for the calculations.
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that Red Admirals abandoned the area and migrated north 
soon after emergence and were absent during the summer 
months (July and August). This year-round phenology is 
remarkably similar to that reported by Stefanescu (2001) at 
another Mediterranean site in north-east Spain. In fact, this 
seems to be the general trend at low latitudes as Red admi-
ral imagoes are absent, or very rare, in summer (see also 
Gargallo Macías, 2014) but very common in autumn and 
winter (see also Pollard & Yates, 1993; Stefanescu, 2001; 
Mikkola, 2003; Brattström et al., 2008; Cuadrado, 2013; 
Fernández-Haeger et al., 2014; Fox et al., 2015; this study).

There is other evidence that supports the migratory 
status of this species in this area. Firstly, V. atalanta is a 
bivoltine species (cf. Corbet, 2002, see also Yela, 1984; 
González López, 2008) as indicated by the bimodal pattern 
in the abundance recorded at many sites (this study) where-
as other resident species such as Iphiclides podalirius L., 
Pieris spp L., Pararge aegeria L. or Papilio machaon L. 
are multivoltine and complete up to three or more genera-
tions a year (Cuadrado, 2016). Interestingly, species classi-
fi ed as residents are more abundant during the favourable 
season in the area (May and June), a pattern remarkably 
different to that recorded for Red Admirals in this study. 
And secondly, environmental conditions during summer 
(hot temperatures and no rain) cause herbaceous vegeta-

tion to wither (also known as “agostamiento”, cf. Molina 
Rodríguez, 1988, Stefanescu, 2001; Obregón & Sánchez 
2015; pers. observ. ) including the host plant of Red Admi-
ral larvae (Urtica sp.). Due to the absence of host plants at 
this time, Red Admirals recorded in autumn are defi nitely 
migrants and not of local origin. 

Although our data indicate that Vanessa atalanta is bi-
voltine (this study, see references above) there is a possi-
bility that individuals of this species produce a succession 
of 3–4 generations year-round within their distribution in 
the W Palearctic region (C. Stefanescu, pers. com). Thus, 
each generation might be produced in a different region 
in a given period depending on environmental conditions. 
In addition, some spatio-temporal overlap could occur be-
tween generations and sites, making the whole cycle quite 
complex (C. Stefanescu, pers. com.). While this is a plau-
sible idea, more data are needed to clarify this point. 

Dingle & Drake (2007: 114) defi ne the requirements that 
an animal movement should meet in order to be considered 
true migration. According to their criteria, migration must 
be: (1) a notably persistent, undistracted and straightened 
out (or directional) movement, (2) involve a relocation of 
the animals that is on a much greater scale and over a much 
longer duration than during their normal daily activities; 
(3) a seasonal to-and-fro movement of populations be-

Fig. 5. Photographs of the immature stages of the Red Admirals at the Jerez site taken in late winter 2017. Photographs were taken on 8 
March 2017 (A, D), 19 March 2017 (B) and 4 April 2017 (C).
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tween regions where conditions are alternately favourable 
or unfavourable (including one region in which breeding 
occurs); and (4) movements leading to redistribution of 
a spatially extended population. The active migration of 
Red Admirals (condition 1) has been reported at several 
European sites (Reichholf, 1978; Roer, 1991; Benvenuti et 
al., 1996; Stefanescu, 2001; Brattström et al., 2010; Marco 
Thoma, pers. comm.). In addition, these movements are of 
a continental scale and recorded in both Europe and North 
America (condition 2, see references above). Furthermore, 
the year-round phenology is highly predictable and was re-
corded year after year in the same area in this study (see 
Results, condition 3) and fi nally, the arrival and redistribu-
tion of Red Admirals at different overwintering sites in this 
study occurred simultaneously at least in the areas studied 
(condition 4, this study, see also Mikkola, 2003).

Reproduction of Red Admirals in autumn and 
winter

Evidence of Red Admirals reproducing in the areas 
studied was remarkably clear. Reproductive behaviour in 
males (see above) was recorded soon after their arrival in 
September and continued throughout the winter until the 
end of April (unpubl. data). Males were consistently re-
corded defending sunny, west-oriented open areas by lin-
ear structures (such as fences, line of trees, see also Bitzer 
& Shaw, 1979; Bitzer, 1995; Cuadrado, 2013; Myers et al., 
2013) while searching for females. The defence of these 
patches occurs a few hours before sunset (see for instance 
Swansson & Monge-Nájera, 2000 for a detailed analysis 
of the effect of climate on this behaviour). All males were 
systematically repelled whereas females elicited typical 
courtship (two specimens fl ying up-and-down in dipping 
fl ight near the ground, after which the female lands on the 
ground and the male runs up alongside her and attempts 
to mate, cf. Bitzer pers. comm). All these behaviours were 
recorded throughout the autumn and winter periods. How-
ever, copulations, egg-laying, larvae or pupae were never 
recorded during this three year study (2014–2016). 

This situation however changed in the winter of 2017 
at the Jerez site when several egg-laying females were 
recorded, which was not observed during the 2011–2016 
period. More importantly, many larvae at different stages 
of development were recorded simultaneously in different 
patches in the study area (Fig. 5). As expected, all imma-
tures fed for several weeks (between February and May 
2017) on Urtica membranacea Poir, their host plant in the 
area. These fi ndings indicate that this species reproduces 
both in autumn, coinciding with the arrival of autumn mi-
grants, and the autumn generation in winter. The absence 
of immature stages during the fi eld work period could be 
due to remarkably low numbers of larvae during these 
years, as is also reported by Stefanescu (2001) in some 
years at his study site.

While it was obvious that this species reproduced in win-
ter at the sites studied, there is a possibility that some ima-
goes recorded after winter emergence come from a more 
southern population. Brattström et al. (2010) studied the 
migratory pattern of some European populations of Van-

essa atalanta by analyzing the stable hydrogen isotopic 
ratio (dD) in butterfl y wings. This analysis provides good 
clues of the origin of the imagoes (i.e., the geographical 
area where the larva developed). Interestingly, the authors 
compare isotope concentration in Red Admiral wings with 
those of non-migratory species in the area such as Pieris 
manni Mayer and Lasiommata megera L. The analysis of 
the data at a Mediterranean site (The Island of Capri, Italy) 
indicate that Red Admirals recorded in autumn came from 
northerly regions. The same analysis performed in spring 
indicate that this species reproduced in the Mediterranean 
area in winter (see also Stefanescu, 2001) but also, some 
butterfl ies probably came from a more southern region 
(maybe North Africa). As indicated by the 2017 records, 
Red Admiral imagoes recorded in the area in late winter 
and spring were probably mostly composed of individuals 
that emerged locally. However, there is a possibility that 
some imagoes came from a more southern region (see also 
Brättstom et al., 2010). In support of this idea, Red Admi-
rals are known to migrate further south than the Iberian 
Peninsula in autumn and colonize (and breed) different 
areas in Morocco where some species of Urtica are avail-
able (C. Stefanescu, pers. comm). These migrants will cer-
tainly produce some offspring that will probably migrate 
northwards upon emergence in late winter or early spring. 
The use of isotope analyses in the future could clarify this 
point.

To conclude, my results accord with those of Bitzer 
(2016) who points out that Red Admirals occur mainly 
in gardens or low-intensity agriculture areas and are less 
abundant in natural areas (see Jerez and Punta del Bo-
querón results for comparisons). Considerable differences 
in the abundance of Red Admirals between sites depend-
ing on the year were also noted. A more detailed analysis 
comparing the abundance of Red Admirals by year and by 
site is not possible due to the low number of years in which 
their abundance was recorded.
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Appendix 1. Monthly abundance of adults of Red Admiral (Vanessa atalanta) recorded at the study plots from 2014 to 2016. Data per 
month was pooled for calculations. Abundance is the number of butterfl ies recorded per km and month according to the BMS (Butterfl y 
Monitoring Scheme, cf. Van Swaay et al., 2012).

Month
 2014  2015  2016  Total 

km No. Abundance km No. Abundance km No. Abundance km No. Abundance
JEREZ

January 32 16 0.50 18 9 0.50 24 61 2.54 74 86 1.16
February 18 46 2.56 12 11 0.92 24 66 2.75 54 123 2.28

March 38 63 1.66 22 54 2.45 30 49 1.63 90 166 1.80
April 24 17 0.71 20 8 0.40 32 21 0.66 76 46 0.61
May 28 0 – 36 9 0.25 34 6 0.18 98 15 0.15
June 26 2 0.08 36 0 – 40 3 0.08 102 5 0.05
July 32 0 – 10 0 – 8 0 – 50 0 –

August 2 0 – 36 0 – 34 0 – 72 0 –
September 28 10 0.36 34 0 – 40 0 – 102 10 0.10

October 22 24 1.09 26 13 0.50 32 7 0.22 80 44 0.55
November 18 58 3.22 32 26 0.81 26 36 1.38 76 120 1.58
December 22 25 1.14 26 14 0.54 30 39 1.30 78 78 1.00

290 261 0.90 310 144 0.46 354 288 0.81 954 693 0.73
P. BOQUERON

January    5.2 0 – 10.4 2 0.19 15.6 2 0.16
February    2.6 1 0.38 2.6 0 – 5.2 1 0.19

March    2.6 0 – 10.4 2 0.19 13.0 2 0.15
April    2.6 0 – 18.2 3 0.16 20.8 3 0.14
May    10.4 3 0.29 20.8 1 0.05 31.2 4 0.13
June 5.2 0 – 5.2 0 – 20.8 0 – 31.2 0 –
July 5.2 0 – 5.2 0 – 23.4 0 – 33.8 0 –

August 2.6 0 – 10.4 0 – 10.4 0 – 23.4 0 –
September 2.6 0 – 10.4 0 – 18.2 0 – 31.2 0 –

October 2.6 1 0.38 13 1 0.08 26.0 9 0.35 41.6 11 0.26
November    10.4 3 0.29 15.6 5 0.32 26.0 83 0.31
December 5.2 0 – 10.4 0 – 20.8 8 0.38 36.4 8 0.22

23.4 1 0.04 88.4 8 0.09 197.6 30 0.15 309.4 39 0.13
JARDIN BOTANICO  

January 0.9 0 – 4.8 7 1.46 5.7 7 1.23
February 0.9 0 – 2.9 1 0.34 3.8 1 0.26

March 0.9 3 3.33 4.8 0 – 5.7 3 0.53
April 0.9 0 – 2.9 1 0.34 3.8 1 0.26
May 3.8 0 – 7.7 1 0.13 11.5 1 0.09
June 1.9 0 – 9.6 0 – 11.5 0 –
July 0.9 0 – 2.9 0 – 7.7 0 – 11.5 0 –

August 2.9 0 – 1.9 0 – 2.9 0 – 7.7 0 –
September 1.8 1 0.56 3.8 0 – 5.8 1 0.17 11.4 2 0.18

October 0.9 0 – 2.9 0 – 6.7 3 0.45 10.5 3 0.29
November 0.9 0 – 1.9 0 – 5.8 6 1.03 8.6 6 0.70
December 1.9 0 – 3.8 1 0.26 4.8 1 0.21 10.5 2 0.19

9.3 1 0.11 26.5 4 0.15 66.4 21 0.32 102.2 26 0.25
CAMPOSOTO

January 7.2 18 2.50 7.2 18 2.50 
February 6.5 8 1.23 6.5 8 1.23 

March 7.9 0 – 7.9 0 – 
April 8.6 0 – 8.6 0 – 
May 11.5 0 – 11.5 0 – 
June 12.9 0 – 12.9 0 – 
July 8.6 0 – 8.6 0 – 

August 2.9 0 – 2.9 0 –
September 6.5 0 – 6.5 0 –

October 13.7 8 0.58 13.7 8 0.58
November 0.7 0 – 6.5 5 0.77 7.2 5 0.69
December 9.3 8 0.86 6.5 4 0.62 15.8 12 0.75

10.0 8 0.80 99.3 43 0.43 109.3 51 0.47
HUERTO ANIMADO

Month
January 0.5 1 2.00 0.5 1 2.00
February 0.5 0 – 0.5 0 –

March 0.5 5 10.0 0.5 5 10.0
April 0.5 1 2.00 0.5 1 2.00
May 1.1 0 – 1.1 0 –
June 1.1 0 – 1.1 0 –
July 4 0 – 1.1 0 – 5.1 0 –

August 1.7 0 – 2.8 0 – 4.5 0 –
September 1.7 3 1.76 1.1 0 – 2.8 3 1.07

October 1.1 0 – 2.8 1 0.36 3.9 1 0.26
November 0.5 5 10.0 1.8 1 0.56 2.3 6 2.61
December 0.5 0 – 1.1 0 – 1.6 0 –

9.5 8 0.84 14.9 9 0.60 24.4 17 0.79


